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1. Introduction

The second largest maximal subgroup of the sporadic Rudvalis simple group
Ru is a group of the shape G1 = 2

6·G2(2) [5]. Using GAP [7], its Schur mul-
tiplier M(G1) is found to be a cyclic group of order 4. Hence G1 has four
sets IrrProj(G1, αi) of irreducible projective characters with factor sets αi,
i = 1, 2, 3, 4, such that α1=α

2
2=α

4
3=α

4
4=1. Furthermore, α3=α

−1
4 =α4 and

therefore G1 will have only one distinct set IrrProj(G1, α3) with factor set of
order 4. The entries of the other set IrrProj(G1, α4) will just be the complex
conjugates of the entries of the set IrrProj(G1, α3). The set IrrProj(G1, α1)
is just the ordinary irreducible characters Irr(G1) (see [16]) of G1, whereas
the set IrrProj(G1, α2) contains the distinct irreducible projective charac-
ters of G1 with factor set α2 of order 2. Now, the set IrrProj(G1, α2) can
be found in the 2-fold cover 2.(26·G2(2)) of G1 which sits maximally in the
2-fold cover group 2.Ru of the Rudvalis group Ru. It is not difficult to show
with the aid of GAP or MAGMA [3] that G can be treated as a non-split
extension 27·G2(2) of G2(2) by 27. In this paper, the ordinary irreducible
character table of G = 27·G2(2) will be computed using the technique of
Fischer matrices [6]. Also, see the survey paper [2] on Fischer matrices and
the most recent paper [20] by the current author and others on the said
technique.

Let G = N.G be an extension of G by N where f :G→ G
N is the natural

homomorphism from G onto G
N and G is identified with G

N . If g1 and g2 are

conjugate in G, then Ng1 and Ng2 are conjugate in
G
N . This implies that

under the map f , the pre-image of a conjugacy class [Ng] in G
N is a union

of say s conjugacy classes U =
Ss
i=1[gi] in G. Now each conjugacy class [g]

in G can be identified with a conjugacy class [Ng] of G
N with g a lifting of g

under the natural map of G onto G. Following from the above discussion, a
GAP routine (see Section 5) is developed by the current author to compute
the conjugacy classes of an extension group G = N.G from the conjugacy
classes of G. There is also the so-called coset analysis technique developed
in [13] and use by others (see for example [1], [14] and [15]) which can be
used to compute conjugacy classes of an extension group G = N.G with N
abelian. The importance of computing classes of G from a coset Ng is that
the centralizer orders of these classes play a role in the computation of the
entries of a Fischer matrix M(g) corresponding to the coset Ng. And the
union of the partial character tables coming from a distinct set of cosets
of N in G according the technique of Fischer matrices (see Section 2), will
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constitute the full ordinary character table of G.

In the sections which will follow, the group 2.(26·G2(2)) will be con-
structed as a permutation group within the cover group 2.Ru of Ru and it
will be shown with the help of MAGMA [3] that 2.(26·G2(2)) can indeed be
considered as a non-split extension 27·G2(2) of the Chevalley group G2(2)
by an elementary abelian 2-group 27. Then the the two generators of G2(2)
will be constructed as seven-dimensional matrices over the fieldGF (2). The
point stabilizers for both the actions of G2(2) on 2

7 and Irr(N), respectively
will be computed and then the fusion maps of the so-called inertia factors
Hi into G2(2) will be determined. Furthermore, the conjugacy classes of
27·G2(2) which lie upon the classes of G2(2) will be computed using a GAP
routine. Having computed the classes of 27·G2(2) it will then be deter-
mined in Section 6 whether projective characters or ordinary characters of
the inertia factors Hi of 2

7·G2(2) on 27 will be used in the construction of
Irr(27·G2(2)). For this purpose, another GAP routine will be used to deter-
mine the sizes |IrrProj(Hi, αj)| of all the sets IrrProj(Hi, αj) of irreducible
projective characters with factor set αj for each inertia factor Hi. Next
the GAP routine developed by the author in [4] to compute the Fischer
matrices of a split extension G = N :G, with N elementary abelian, will
be adapted to compute the entries of the Fischer matrices of the non-split
extension 27·G2(2). Finally, the set Irr(G) and the fusion map of the classes
of 27·G2(2) into the cover group 2.Ru of Ru will be determined.

If one is only interested in the character table of G = 2.(26·G2(2)), then
it can be easily obtained from the GAP library or computed within GAP.
But to consider G as a group of the shape 27·G2(2) and then compute its
ordinary character table by means of Fischer-Clifford theory, brings out
some interesting aspects of the group structure which are unique to G, as
it will be seen in the sections that will follow. Also, the GAP routines
used in this article can be valuable to other researchers interesting in the
technique of Fischer matrices. Computations are carried out with the aid
of the computer algebra systems MAGMA and GAP and the notation of
ATLAS is mostly followed.

2. Theory of Fischer Matrices

Since the character table of 27·G2(2) will be constructed by the technique
of Fischer matrices, a brief overview of this technique is given as found in
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[1]. For more on ordinary and projective character theory, see [9], [10], [11]
and [12].

Let G = N.G be an extension of N by G, where N is normal in G and

G/N ∼= G. Also, define H =
n
x ∈ G|θx = θ

o
= IG(θ) as the inertia group

of θ ∈ Irr(N) in G then N is normal in H. Let g ∈ G be a lifting of g ∈ G
under the natural homomorphism G −→ G and [g] be a conjugacy class
of elements with representative g. Let X(g) = {x1, x2, · · · , xc(g)} be a set
of representatives of the conjugacy classes of G from the coset Ng whose
images under the natural homomorphism G −→ G are in [g] and we take
x1 = ḡ. Now let θ1 = 1N , θ2, · · · , θt be representatives of the orbits of G
on Irr(N) such that for 1 ≤ i ≤ t, we have Hi with corresponding inertia
factors Hi. By Gallagher [11] we obtain

Irr(G) =
t[

i=1

{(ψiβ)G|β ∈ IrrProj(Hi), with factor set α
−1
i },

where ψi is a projective character of Hi with factor set αi such that ψi ↓N
= θi. Observe that αi and β are obtained from αi and β, respectively. We
have that H1= G and H1 = G. Choose y1, y2, .., yr to be representatives
of the α−1i -conjugacy classes of elements of Hi that fuse to [g] in G. We
define

R(g) = {(i, yk) | 1 ≤ i ≤ t,Hi ∩ [g] 6= ∅, 1 ≤ k ≤ r}

and we note that yk runs over representatives of the α
−1
i -conjugacy classes

of elements of Hi which fuse into [g] in G. We define ylk ∈ Hi such that ylk
ranges over all representatives of the conjugacy classes of elements of Hi

which map to yk under the homomorphism Hi −→ Hi whose kernel is N .
Then we define the Fischer matrix by M(g) = (aj(i,yk)), where

aj(i,yk) =
0X
l

|CG(xj)|
|CHi

(ylk)|
ψi(ylk) ,

with columns indexed by X(g) and rows indexed by R(g) and where
P0

l is
the summation over all l for which ylk ∼ xj in G. We also write the Fischer
matrix for the class [g] as
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M(g) =

⎡⎢⎢⎢⎣
M1(g)
M2(g)
...

Mt(g)

⎤⎥⎥⎥⎦
where, if Hi ∩ [g] = ∅, then the submatrix Mi(g) (corresponding to the
inertia group Hi and its inertia factor Hi) is not defined and is omitted
from M(g). M(g) is a l × c(g) matrix, where l is the number of α−1i - reg-
ular conjugacy classes of the inertia factors Hi’s, 1 ≤ i ≤ t, which fuse
into [g] in G and c(g) is the number of conjugacy classes of G which corre-
spond to the coset Ng. Then the partial character table of G on the classes
{x1, x2, · · · , xc(g)} is given by

⎡⎢⎢⎢⎣
C1(g)M1(g)
C2(g)M2(g)

...
Ct(g)Mt(g)

⎤⎥⎥⎥⎦
where the Fischer matrixM(g) is divided into blocksMi(g) with each block
corresponding to an inertia group Hi and Ci(g) is the partial character ta-
ble of Hi with factor set α

−1
i consisting of the columns corresponding to the

α−1i -regular classes that fuse into [g] in G. We obtain the characters of G
by multiplying the relevant columns of the projective characters of Hi with
factor set α−1i by the rows of M(g). We can also observe that the number
of irreducible characters of G is the sum of the number of projective char-
acters of the inertia factors Hi’s with factor set α

−1
i , for all i ∈ {1, 2, .., t}.

3. The group 27·G2(2) and the action of G2(2) on 2
7 and Irr(27)

Using a permutation representation of degree 16240 for the 2-fold cover
2.Ru of the sporadic simple Rudvalis group Ru from the online ATLAS
of Group Representations [24], the 2-fold cover 2.(26·G2(2)) of the second
largest maximal subgroup 26·G2(2) of Ru is constructed within 2.Ru with
the aid of MAGMA. By computing the normal subgroups of 2.(26·G2(2)),
an elementary abelian group of the form 27 is found to be one of the nor-
mal subgroups. It is verified within MAGMA that a complement for 27

does not exist in 2.(26·G2(2)) and therefore the group 2.(26·G2(2)) can be
considered as a non-split extension 27·G2(2) of G2(2) by 27. Furthermore,
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the group G2(2) can be constructed as a matrix group of dimension 7 over
GF (2) using the MAGMA commands ”M:= GModule(2.(26·G2(2)),27)”
and ”M:Maximal”, with its generators g1 and g2 of orders of 2 and 12 given
below.

g1=

⎛⎜⎜⎜⎝
0 1 0 0 0 0 0
1 0 0 0 0 0 0
0 0 0 0 1 0 1
1 1 1 1 1 0 1
0 0 1 0 0 0 1
0 1 0 1 1 1 0
0 0 0 0 0 0 1

⎞⎟⎟⎟⎠ g2=

⎛⎜⎜⎝
0 0 1 0 0 0 0
0 0 0 1 0 0 1
0 0 0 0 0 1 0
1 1 0 1 0 0 1
1 0 1 0 0 1 0
1 0 0 0 1 0 0
0 0 0 0 0 0 1

⎞⎟⎟⎠.

For the remainder of the paper the group 2.(26·G2(2)) will be repre-
sented by its non-split form G = N ·G = 27·G2(2), where N is the vector
space of dimension 7 over GF (2) on which the linear group G =< g1, g2 >
acts. When G acts on the conjugacy classes of elements of 27, we obtain 4
orbits of lengths 1, 1, 63 and 63 with their respective point stabilizers as
P1 = G, P2 = G, P3 = 4

2:D12 and P4 = 4
2:D12. Hence by Brauer’s Theo-

rem [8] it follows that the action of G on Irr(N) will also has 4 orbits. Since
N is a vector space, the action of G =< g1, g2 > on Irr(N) is equivalent
to act G on the dual space N∗ of N . This action is achieved by acting the
group T =< t1, t2 > on N , where t1 and t2 are the transposed matrices of
the generators g1 and g2 of G. Hence T has four orbits on Irr(N) of lenghts
1, 28, 36 and 63 with their associated inertia factors identified as H1 = G,
H2 = 3

1+2
+ :8:2, H3 = L2(7):2 and H4 = 4

2:D12 by checking the indices of
the maximal subgroups of G2(2) in the ATLAS.

The permutation character χ(G|N)=1aaaa+14aa+21aa+27aa of G on

the classes of N is computed as the sum
P4

i=1 I
G2(2)
Pi

of the induced identity

characters I
G2(2)
Pi

of the point stabilizers Pi to G2(2) and it can be used to
find the number of elements of N fix by an element g in a conjugacy class
[g]G2(2) of G2(2).

4. Fusion maps of inertia factors Hi into G2(2)

The fusion maps of the inertia factors Hi into G are given in Table 4.1 and
are obtained by using matrix representations of the Hi’s constructed within
the matrix group G =< g1, g2 > and the application of the GAP function
”FusionConjugacyClasses(Irr(Hi),Irr(H1))”.



On a two-fold cover 2.(26·G2(2)) of a maximal ... 1017

Table 4.1: The fusion maps of Hi into G

|CH2(h)| [h]H2
−→ [g]G |CH2(h)| [h]H2

−→ [g]G
432 1A 1A 24 6A 6A
48 2A 2A 6 6B 6B
12 2B 2B 8 8A 8A
216 3A 3A 8 8B 8A
18 3B 3B 12 12A 12C
24 4A 4A 12 12B 12A
12 4B 4B 12 12C 12B

|CH3(h)| [h]H3
−→ [g]G |CH3(h)| [h]H3

−→ [g]G
336 1A 1A 6 6A 6B
16 2A 2A 7 7A 7A
12 2B 2B 8 8A 8B
6 3A 3B 8 8B 8B
8 4A 4A 12

|CH4(h)| [h]H4
−→ [g]G |CH4(h)| [h]H4

−→ [g]G
192 1A 1A 32 4A 4A
64 2A 2A 32 4B 4C
48 2B 2B 16 4C 4B
16 2C 2A 16 4D 4C
16 2D 2B 6 6A 6B
16 2E 2B 8 8A 8A
6 3A 3B 8 8B 8B

5. Conjugacy classes of elements of 27·G2(2) and their power
maps

As explained in the Introduction of this paper, the conjugacy classes of G =
27·G2(2) will be computed from the cosets Ngi, for gi ∈ [gi]G the liftings for
the class representatives gi ∈ [gi]G in G. First, G is generated as a permuta-
tion group on 16240 points within the cover group 2.Ru of Ru using the on-
line ATLAS [24]. Then, the normal subgroupN = 27 is generated withinG.
Next, the natural homomorphism from G unto G = G2(2) is created by the
GAP function ”Hom:= NaturalHomomorphismByNormalSubgroup(G,N)”.
The GAP command ”G:=ImagesSource(Hom)” is the image G of G under
the homomorphism ”Hom”. The GAP function ”F:=FusionConjugacy
ClassesOp(Hom)” will give the images of the classes of G in G under the
function ”Hom”. For example, ”F” will give a list [1, 1, 1, 1, ..., 13, 13] of
the positions of the 53 classes of G and the first four classes of G of orders
one and two will have the class of G which is in position 1, ”C[1]”, (the
identity class) of its set of classes ”C:=ConjugacyClasses(G)” as an image
under ”Hom” whereas the last two classes of G will have the class of G in
position 13, ”C[13]”, as an image. The sizes of the centralizers and power
maps of the elements of G coming from the classes of G can be easily com-
puted within GAP. Hence the column weights are obtained for each Fischer
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matrix M(g) corresponding to a coset Ng. All the information concerning
the conjugacy classes of G is listed in Table 5.1. The permutation character
χ(2.Ru|G) = 1a+ 3276aa+ 3654a+ 27000abc+ 27405a+ 34944ab of 2.Ru
on the classes of G is computed with the aid of GAP and is written in term
of the irreducible characters of 2.Ru (see GAP library). Using the permu-
tation character χ(2.Ru|G) together with the power maps of the classes
of 2.Ru and G and restriction of some ordinary irreducible characters of
small degrees of 2.Ru to G, the fusion map of the classes of G into 2.Ru is
computed (see the last column of Table 5.1).

Table 5.1: The classes of G

[g]G |CG(g)| [g]
G

2P 3P 7P |C
G
(g)| → [x]2.Ru [g]G |CG(g)| [x]

G
2P 3P 7P |C

G
(g)| → [x]2.Ru

1A 12096 1A 1A 1A 1A 1548288 1A 2A 192 2D 1A 2D 2D 6144 2B
2A 1A 2A 2A 1548288 2A 2E 1A 2E 2E 6144 2C
2B 1A 2B 2B 24576 2C 4A 2B 4A 4A 256 4F
2C 1A 2C 2C 24576 2B 2F 1A 2F 2F 2048 2C

2G 1A 2G 2G 2048 2B
2B 48 4B 2C 2C 1A 768 4B 3A 216 3A 3A 1A 3A 432 3A

4C 2C 4C 4C 768 4C 6A 3A 2A 6A 432 6A
4D 2B 4D 4D 128 4F
4E 2C 4E 4E 128 4G
2H 1A 2H 2H 768 2C
2I 1A 2I 2I 768 2B

3B 18 3B 3B 1A 3B 144 1A 4A 96 4F 2D 4F 4F 768 4B
6B 3B 2A 6B 144 6A 4G 2D 4G 4G 768 4C
6C 3B 2C 6C 48 6B 4H 2G 4H 4H 128 4G
6D 3B 2B 6D 48 6C

4B 48 4I 2E 4J 4J 384 4D 4C 32 4L 2D 4L 4L 256 4G
4J 2E 4I 4I 384 4E 4M 2D 4M 4M 256 4G
4K 2F 4K 4K 64 4F 4N 2F 4N 4N 64 4F

4O 2G 4O 4O 128 4G
6A 24 6E 3A 2D 6E 48 6B 6B 6 12A 6C 4B 12A 24 12A

6F 3A 2E 6F 48 6C 12B 6C 4C 12B 24 12B
6G 3B 2H 6G 24 6C
6F 3B 2I 6F 24 6B

7A 7 7A 7A 7A 1A 14 7A 8A 8 8A 4G 8D 8D 32 8A
14A 7A 14A 2A 14 14A 8B 4H 8C 8B 32 8E

8C 4H 8B 8C 32 8E
8D 4G 8A 8A 32 8B

8B 8 8E 4L 8E 8E 32 8E 12A 12 12C 6F 4J 12D 24 12C
8F 4O 8G 8F 32 8E 12D 6F 4I 12C 24 12D
8G 4O 8F 8G 32 8E
8H 4L 8H 8H 32 8E

12B 12 12E 6F 4J 12F 24 12C 12C 12 12G 6E 4F 12G 24 12A
12F 6F 4I 12E 24 12D 12H 6E 4G 12H 24 12B

6. On the Irreducible Projective characters of the inertia fac-
tors Hi

In this section, the types of irreducible characters (ordinary or projective)
of the inertia factors Hi which will be used in the construction of the ordi-
nary irreducible character table of G are determined. For this purpose, the
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GAP routine developed in [23] which is based on the proof of Proposition
1 in [17] (originally proved in [22]) will be used.

The Schur multipliers M(Hi) of the inertia factors Hi are computed
with the GAP function ”AbelianInvariantsMultiplier(Hi)” and are listed
in Table 6.1. Note that the Schur multipliers of H1 and H2 are triv-
ial whereas the ones for H3 and H4 are the cyclic group of order 2 and
the Klein-four group 22, respectively. Hence H3 will have two sets of ir-
reducible projective characters IrrProj(H3, αj), j = 1, 2, with associated
factor sets α1 and α2 where α1 = α22 = 1. Whereas H4 will have four sets
IrrProj(H4, αj) with α1=α

2
2=α

2
3=α

2
4=1. In the last column of Table 6.1

the number |IrrProj(Hi, αj)| of irreducible projective characters associated
with each factor set αj of Hi is listed. Note that the first value in each list
of the last column of Table 6.1 indicates the number of ordinary irreducible
characters Irr(Hi) of the respective inertia factors Hi, i.e. IrrProj(Hi, α1) =
Irr(Hi). The below GAP routine (mentioned earlier) was used to compute
the lists in the last column of Table 6.1. Interested readers are referred to
[17], [18] and [19] for more information about the said GAP routine and on
the computation of projective characters for any finite group F .

gap> h := Hi;;
gap> f := EpimorphismSchurCover(h);;
gap> z := Kernel(f);;
gap> x := Source(f);;
gap> List( Irr(z), lambda− > Number( Irr( x ), chi − > not IsZero
(ScalarProduct( RestrictedClassFunction( chi, z ), lambda ) ) ));

Table 6.1: M(Hi) and |IrrProj(Hi, αi)| of Hi

Inertia factors Hi |Hi| [G:Hi]M(Hi)|IrrProj(Hi, αi)|
H1 = G2(2) 12096 = 26.33.7 1 1 [16]

H2 = 31+2
+

:8:2 432 = 24.33 28 1 [14]

H3 = L2(7):2 336 = 24.3.7 36 2 [9,7]

H4 = 42:D12 192 = 26.3 63 22 [14,8,7,7]

Having computed the 53 conjugacy classes of G in Section 5, it fol-
lows that the number |Irr(G)| of ordinary irreducible characters for G must
satisfy the relation |Irr(G)| = P4

i=1 |IrrProj(Hi, α)| = |Classes(G)| = 53
with α ∈ {α1, α2, .., αj}. Considering the number of projective characters
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|IrrProj(Hi, αj)| for each inertia factor Hi listed in the last column of Table
6.1 together with the last relation, we must have that

P4
i=1 |IrrProj(Hi, α)|=P4

i=1 |IrrProj(Hi, α1 = 1)|=
P4

i=1 |Irr(Hi)|=16+14+9+14=53, i.e. the sum
of the number |Irr(Hi)| of the ordinary irreducible characters of each inertia
factor Hi. Hence only the ordinary characters for each inertia factor will
be used in the construction of the set G. Therefore each linear character
of N = 27 extends to an ordinary irreducible character of its inertia group
27·Hi in G.

7. Fischer Matrices of G

Since only the ordinary character tables of the inertia factors will be used
to determine the set Irr(G), it means that every coset Ng of N in G is
split (see Definition 2.5 in [1]). From the fusion maps of the classes of
the inertia factors Hi into the classes of G, it follows that the sizes of the
Fischer matrices M(g) of G are varying from 2 × 2 to 6 × 6 matrices. So
all the properties for Fischer matrices including the ones for an extension
group N.G with N elementary abelian (see for example [1] or [14]) can be
applied to the case of G. Because G is a non-split extension, the shape of
the Fischer matrices of G will be forced (as will be shown later).

The author in [4] developed a GAP routine to compute candidates for
the Fischer matrices of a split extension N :G, for N elementary abelian. It
also works in the case of a non-split extension N ·G, N elementary abelian,
for the matrix M(1A) associated with the identity coset N . In the current
paper, the author extends this GAP routine to a non-split case N ·G, N el-
ementary abelian, where every linear character of N can be extended to an
ordinary irreducible character of its inertia group N ·Hi in N ·G. Here the
challenge lies in the process of finding a suitable lifting g ∈ N ·G for g ∈ G
under the natural homomorphism from N ·G unto N.G/N ∼= G. If the de-
sire lifting g is found then the above-mentioned GAP routine can easily be
applied to find a suitable candidateM(g) for N ·G coming from a split coset
Ng of N in N ·G. In Section 5, it was shown how to find the pre-images of
classes of G for the classes of G2(2) under the natural homomorphism from
G unto G2(2). Therefore, a set of liftings {g ∈ [g]G|g ∈ [g]G} for G in G
can be found by choosing a representative g from one of the pre-images [g]
of a class [g] in G2(2). The elements in the chosen class [g] will have the
largest centralizer order amongst the elements of the pre-images coming
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from the class [g]. The reason for this choice follows from the method of
coset-analysis [14] where the centralizer order |CG(g)| of the lifting g of g
in G will be the largest of the elements in the classes of G coming from [g].
Having obtained the lifting g of g, the GAP routine in [4] (see below) is
applied to the coset Ng to give a suitable candidate ”FM” for the Fischer
matrix M(g) coming from the coset Ng.

gap> M:=[]; g;
gap> for n in N do
> Add(M, n*g*Inverse(n)*Inverse(g)); od;
gap> M:=AsGroup(M);
gap> cent:=Centralizer(G, g);;
gap> I:=Irr(N);; IM:=[]; for i in [1..Size(I)] do if
> IsSubgroup(Kernel(I[i]), M) then Add(IM,I[i]); fi; od;
gap> oo:=Orbits(cent,IM);;
gap> FM:=[];;
gap> for i in [1..Size(oo)] do
> Append(FM,[AsList(Sum(oo[i]))]);
> od;
gap> M1:=TransposedMat(FM);; M2:=AsDuplicateFreeList(M1);;
gap> FM:=TransposedMat(M2);; Display(FM);

From the matrix ”FM”, the partial character table of G corresponding
to Ng can be constructed using the technique of Fischer matrices. Some
irreducible characters of 2.Ru of small degrees will be restricted to G to see
if ”FM” has the correct shape to be theM(g) we are looking for. If not, the
rows of FM can be possibly being swop or rows can be multiplied by an ap-
propriate complex number so that we obtain the unique matrixM(g) for G.

For example, let choose g ∈ 4B, where 4B is one of the conjugacy classes
of G = G2(2). From Table 5.1, we see that the class 4B is the image of
three classes 4I, 4J and 4K of G under the natural homomorphism from
G unto G. Using the above GAP routine in this section, a candidate ”FM”
is computed for M(4B):

FM =

⎛⎜⎝
384 384 64

48 1 1 1
12 4 −4 0
16 3 3 −1

⎞⎟⎠.
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The columns weights of the matrix ”FM” are the sizes of the central-
izers of the classes 4I, 4J and 4K in G. Whereas the weights attached to
the rows of M(4B) are the sizes of the centralizers of the classes (see Table
4.1) of the inertia factors H1, H2 and H4 which fuse into the class 4B of
G. Restricting the irreducible character 28a of 2.Ru to G and especially
to the partial character table of G associated with ”FM” it is noticed that
there are no class fusion of the classes 4I and 4J of G into the classes 4D
and 4E of 2.Ru (see Table 5.1). Multiplying the second row of ”FM” with
the complex number i =

√
−1, the desired Fischer matrix M(4B) for G

is obtained and is found in Table 7.1 below. Similarly, the entries for the
matrices M(8A) and M(12A) corresponding to the inertia factor H2 were
obtained. The shapes of the rest of the Fischer matrices obtained from the
above GAP routine did not change. The Fischer matrices of G are listed
in Table 7.1.
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Table 7.1: The Fischer Matrices of G

M(g) M(g)

M(1A) =

"
1 1 1 1
28 −28 −4 4
36 −36 4 −4
63 63 −1 −1

#
M(2A) =

⎡⎣ 1 1 1 1 1
4 −4 0 −4 4
12 −12 0 4 −4
3 3 −1 3 3
12 12 0 −4 −4

⎤⎦

M(2B)=

⎡⎢⎣
1 1 1 1 1 1
4 −4 0 0 −4 4
4 −4 0 0 4 −4
1 1 −1 1 −1 −1
3 3 1 −1 −3 −3
3 3 −1 −1 3 3

⎤⎥⎦ M(3A) =

h
1 1
1 −1

i

M(3B) =

"
1 1 1 1
1 −1 1 −1
3 −3 −1 1
3 3 −1 −1

#
M(4A) =

∙
1 1 1
4 −4 0
3 3 −1

¸

M(4B) =

∙
1 1 1
4i −4i 0
3 3 −1

¸
M(4C) =

"
1 1 1 1
4 −4 0 0
1 1 −1 1
2 2 0 −2

#

M(6A) =

h
1 1
1 −1

i
M(6B) =

"
1 1 1 1
1 −1 −1 1
1 −1 1 −1
1 1 −1 −1

#

M(7A) =

h
1 1
1 −1

i
M(8A) =

"
1 1 1 1
i i −i −i
i −i i −i
1 −1 −1 1

#

M(8B) =

"
1 1 1 1
1 1 −1 −1
1 −1 1 −1
1 −1 −1 1

#
M(12A) =

h
1 1
i −i

i
M(12B) =

h
1 1
1 −1

i
M(12C) =

h
1 1
1 −1

i
where i =

√
−1
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8. The character table of G

Using the information of the classes of G in Table 5.1, the fusion maps in
Table 4.1, the ordinary irreducible characters of the inertia factors Hi and
the Fischer matrices in Table 7.1, the ordinary character table of G (see
Table 8.1) is successfully constructed using the outline given in Section 2
of this paper. Consistency and accuracy checks of the character table of
G have been carried with the aid of Programme E in [21] together with
the computation of the class multiplication coefficients of the classes of
G. The set of irreducible characters of G will be partitioned into 4 blocks
41 = {χj |1 ≤ j ≤ 16}, 42 = {χj |17 ≤ j ≤ 30}, 43 = {χj |31 ≤ j ≤ 39}
and 44 = {χj |40 ≤ j ≤ 53} corresponding to the inertia factor groups H1,
H2, H3 and H4, respectively, where χj ∈ Irr(G). It is interesting to note
that the ordinary characters of G1 = 2

6·G2(2) (see [16]) is found in blocks
41 and 44 and the set IrrProj(G1, α2) (mentioned in the Introduction) for
G1 can be obtained from blocks 42 and 43.
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